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FOREWORD 


In accordance with the NASA Space Act of 1958, the MSFC has provided for the widest practicable and 
appropriate dissemination of information concerning its activities and the results thereof. 

Since July 1, 1960, when the George C. Marshall Space Flight Center was organized, the reporting of 
scientific and engineering information has been considered a prime responsibility of the Center. Our credo has been 
that research and development work is valuable, but only if its results can be communicated and made understand- 
able to others.” 

The N number shown for the reports listed is assigned by the Center for AeroSpace Information (CAST), 
Hanover, MD, indicating that the material is unclassified and unlimited and is available for public use. These publi- 
cations can be purchased from the National Technical Information Service, 5285 Port Royal Road, Springfield, VA 
22161. The N number should be cited when ordering. 
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NASA TECHNICAL MEMORANDUM 


TM- 1 085 1 8 October 1996 

Radiation-Induced Degradation of the White Ther- 
mal Control Paints Z— 93 and Z— 93P. D.L. Edwards, 
J.M. Zwiener, G.E. Wertz, J.A. Vaughn, R.R. 
Kamenetzky, M.M. Finckenor, and M J. Meshishnek. 
Materials and Processes Laboratory. 

19970002925N (97N-1I7I2) 

This paper details a comparison analysis of the zinc 
oxide pigmented white thermal control paints Z-93 and 
Z-93P. Both paints were simultaneously exposed to com- 
bined space environmental effects and analyzed using 
an in-vacuo reflectance technique. The dose applied to 
the paints was approximately equivalent to 5 years in a 
geosynchronous orbit. This comparison analysis showed 
that Z-93P is an acceptable substitute for Z-93. 

Irradiated samples of Z-93 and Z-93P were sub- 
jected to additional exposures of ultraviolet (UV) radia- 
tion and analyzed using the in-vacuo reflectance tech- 
nique to investigate UV activated reflectance recovery. 
Both samples showed minimal UV activated reflectance 
recovery after an additional 190 equivalent Sun hour 
(ESH) exposure. 

Reflectance response utilizing nitrogen as a repres- 
surizing gas instead of air was also investigated. This 
investigation found the rates of reflectance recovery when 
repressurized with nitrogen are slower than when repres- 
surized with air. 


TM- 1 085 19 October 1996 

Verification of Orthogrid Finite Element Modeling 
Techniques. B.E. Steeve. Structures and Dynamics 
Laboratory. 1 997000 1 27 IN (97N- 11105) 

The stress analysis of orthogrid structures, specifi- 
cally with I-beam sections, is regularly performed using 
finite elements. Various modeling techniques are often 
used to simplify the modeling process but still adequately 
capture the actual hardware behavior. The accuracy of 
such £)short cuts6 is sometimes in question. This report 
compares three modeling techniques to actual test re- 
sults from a loaded orthogrid panel. The finite element 
models include a beam, shell, and mixed beam and shell 
element model. Results show that the shell element model 
performs the best, but that the simpler beam and beam 
and shell element models provide reasonable to conser- 
vative results for a stress analysis. When deflection and 
stiffness is critical, it is important to capture the effect of 
the orthogrid nodes in the model. 


TM- 108520 October 1996 

Acoustic Emission Monitoring of the DC-XA Com- 
posite Liquid Hydrogen Tank During Structural Test- 
ing. C. Wilkerson. Materials and Processes Labora- 
tory. 1 997000 1 260N (97N- 1 1 094) 

The results of acoustic emission (AE) monitoring of 
the DC— XA composite liquid hydrogen tank are pre- 
sented in this report. The tank was subjected to pressur- 
ization, tensile, and compressive loads at ambient tem- 
peratures and also while full of liquid nitrogen. The tank 
was also pressurized with liquid hydrogen. AE was used 
to monitor the tank for signs of structural defects devel- 
oping during the test. 


TM- 10852 1 October 1996 

Affordable In-Space Transportation. L.A. Curtis, 
M.K. Van Dyke, R.M. Lajoie,* and G.R. Woodcock.* 
Preliminary Design Office. *Missiles and Space 
Division, Boeing, Huntsville, AL. 

1 99600543 62N (96N-3653 1 ) 

Current and proposed launch systems will provide 
access to low-Earth orbit (LEO), and destinations be- 
yond LEO, but the cost of delivering payloads will pre- 
clude the use of these services by many users. To de- 
velop and encourage revolutionary commercial utiliza- 
tion of geosynchronous orbit (GEO) and to provide an 
affordable means to continue NASA space science and 
exploration missions, the transportation costs to in-space 
destinations must be reduced. The principal objective of 
this study was to conceptually define three to four prom- 
ising approaches to in-space transportation for delivery 
of satellites and other payloads, 3,000- to 10,000-lb class, 
to GEO destinations. This study established a method- 
ology for evaluating in-space transportation systems 
based on life-cycle cost. The reusable concepts seemed 
to fare better in the evaluation than expendable, since a 
major driver in the life-cycle cost was the stage produc- 
tion cost. 


TM- 108522 October 1996 

Project ORION: Orbital Debris Removal Using 
Ground-Based Sensors and Lasers. J.W. Campbell. 
Program Development Office. 

1 9960054373N (96N-3654 1 ) 

About 100,000 pieces of I- to 10-cm debris in low- 
Earth orbit are too small to track reliably but large enough 
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to cripple or destroy spacecraft. The ORION team stud- 
ied the feasibility of removing the debris with ground- 
based laser impulses. Photoablation experiments were 
surveyed and applied to likely debris materials. Laser 
intensities needed for debris orbit modification call for 
pulses on the order of lOkJ or continuous wave lasers on 
the order of 1 MW. Adaptive optics are necessary to cor- 
rect for atmospheric turbulence. Wavelength and pulse 
duration windows were found that limit beam degrada- 
tion due to nonlinear atmospheric processes. Debris can 
be detected and located to within about 10 microrads 
with existing radar and passive optical technology. Fine 
targeting would be accomplished with laser illumination, 
which might also be used for detection. Bistatic detec- 
tion with communications satellites may also be possible. 
We recommend that existing technology be used to dem- 
onstrate the concept at a loss of about $20 million. We 
calculate that an installation to clear altitudes up to 800 
km of 1 - to 1 0-cm debris over 2 years of operation would 
cost about $80 million. Clearing altitudes up to 1,500 
km would take about 3 years and cost about $160 mil- 
lion. 

TM- 108523, Volume I November 1996 

The Microgravity Research Experiments (MICREX) 
Data Base. C.A. Winter and J.C. Jones.* Space Sci- 
ences Laboratory. *University of Alabama in Hunts- 
ville. 1 99700 1 1 06 1 N (97N- 16110) 

An electronic data base identifying over 800 fluids 
and materials processing experiments performed in a 
low-gravity environment has been created at NASA 
Marshall Space Flight Center. The compilation, called 
MICREX (MICrogravity Research Experiments), was 
designed to document all such experimental efforts per- 
formed (I) on U.S. manned space vehicles, (2) on pay- 
loads deployed from U.S. manned space vehicles, and 
(3) on all domestic and international sounding rockets 
(excluding those of China and the former U.S.S.R.). Data 
available on most experiments include (1) principal and 
co-investigators, (2) low-gravity mission, (3) process- 
ing facility, (4) experimental objectives and results, (5) 
identifying key words, (6) sample materials, (7) appli- 
cations of the processed materials/research area, (8) ex- 
periment descriptive publications, and (9) contacts for 
more information concerning the experiment. This tech- 
nical memorandum (1) summarizes the historical inter- 
est in reduced-gravity fluid dynamics, (2) describes the 
experimental facilities employed to examine reduced 
gravity fluid flow, (3) discusses the importance of a low- 
gravity fluids and materials processing data base, (4) 
describes the MICREX data base format and computa- 


tional World Wide Web access procedures, and (5) docu- 
ments (in hard-copy form) the descriptions of the first 
600 fluids and materials processing experiments entered 
into MICREX. 


TM- 1 08523, Volume II November 1996 

The Microgravity Research Experiments (MICREX) 
Data Base. C.A. Winter and J.C. Jones.* Space Sci- 
ences Laboratory. *University of Alabama in Hunts- 
ville. 1 99700 1 085 1N(97N- 1 5970) 

An electronic data base identifying over 800 fluids 
and materials processing experiments performed in a 
low-gravity environment has been created at NASA 
Marshall Space Flight Center. The compilation, called 
MICREX (MICrogravity Research Experiments), was 
designed to document all such experimental efforts per- 
formed (1) on U.S. manned space vehicles, (2) on pay- 
loads deployed from U.S. manned space vehicles, and 
(3) on all domestic and international sounding rockets 
(excluding those of China and the former U.S. S.R.). Data 
available on most experiments include (1) principal and 
co-investigators, (2) low-gravity mission, (3) process- 
ing facility, (4) experimental objectives and results, (5) 
identifying key words, (6) sample materials, (7) appli- 
cations of the processed materials/research area, (8) ex- 
periment descriptive publications, and (9) contacts for 
more information concerning the experiment. This tech- 
nical memorandum (1) summarizes the historical inter- 
est in reduced-gravity fluid dynamics, (2) describes the 
experimental facilities employed to examine reduced 
gravity fluid flow, (3) discusses the importance of a low- 
gravity fluids and materials processing data base, (4) 
describes the MICREX data base format and computa- 
tional World Wide Web access procedures, and (5) docu- 
ments (in hard-copy form) the descriptions of the first 
600 fluids and materials processing experiments entered 
into MICREX. 


TM- 108523, Volume III November 1996 

The Microgravity Research Experiments (MICREX) 
Data Base. C.A. Winter and J.C. Jones.* Space Sci- 
ences Laboratory. *University of Alabama in Hunts- 
ville. 19970026085N (97N-25434) 

An electronic data base identifying over 800 fluids 
and materials processing experiments performed in a 
low-gravity environment has been created at NASA 
Marshall Space Flight Center. The compilation, called 
MICREX (MICrogravity Research Experiments), was 
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designed to document all such experimental efforts per- 
formed (I) on U.S. manned space vehicles, (2) on pay- 
loads deployed from U.S. manned space vehicles, and 
(3) on all domestic and international sounding rockets 
(excluding those of China and the former U.S. S.R.). Data 
available on most experiments include (1) principal and 
co-investigators, (2) low-gravity mission, (3) process- 
ing facility, (4) experimental objectives and results, (5) 
identifying key words, (6) sample materials, (7) appli- 
cations of the processed materials/research area, (8) ex- 
periment descriptive publications, and (9) contacts for 
more information concerning the experiment. This tech- 
nical memorandum (1) summarizes the historical inter- 
est in reduced-gravity fluid dynamics, (2) describes the 
experimental facilities employed to examine reduced 
gravity fluid flow, (3) discusses the importance of a low- 
gravity fluids and materials processing data base, (4) 
describes the MICREX data base format and computa- 
tional World Wide Web access procedures, and (5) docu- 
ments (in hard-copy form) the descriptions of the first 
600 fluids and materials processing experiments entered 
into MICREX. 


TM- 108523, Volume IV November 1996 

The Microgravity Research Experiments (MICREX) 
Data Base. C.A. Winter and J.C. Jones.* Space Sci- 
ences Laboratory. *University of Alabama in Hunts- 
ville. 1 9970026 107N(97N-25455) 

An electronic data base identifying over 800 fluids 
and materials processing experiments performed in a 
low-gravity environment has been created at NASA 
Marshall Space Flight Center. The compilation, called 
MICREX (MICrogravity Research Experiments), was 
designed to document all such experimental efforts per- 
formed (1) on U.S. manned space vehicles, (2) on pay- 
loads deployed from U.S. manned space vehicles, and 
(3) on all domestic and international sounding rockets 
(excluding those of China and the former U.S.S.R.). Data 
available on most experiments include (1) principal and 
co-investigators, (2) low-gravity mission, (3) process- 
ing facility, (4) experimental objectives and results, (5) 
identifying key words, (6) sample materials, (7) appli- 
cations of the processed materials/research area, (8) ex- 
periment descriptive publications, and (9) contacts for 
more information concerning the experiment. This tech- 
nical memorandum (1) summarizes the historical inter- 
est in reduced-gravity fluid dynamics, (2) describes the 
experimental facilities employed to examine reduced 
gravity fluid flow, (3) discusses the importance of a low- 
gravity fluids and materials processing data base, (4) 


describes the MICREX data base format and computa- 
tional World Wide Web access procedures, and (5) docu- 
ments (in hard-copy form) the descriptions of the first 
600 fluids and materials processing experiments entered 
into MICREX. 


TM- 108524 November 1996 

A New Aging Treatment for Improving Cryogenic 
Toughness of the Main Structural Alloy of the Su- 
per Lightweight Tank. RS. Chen* and W.P. Stanton. 
Materials and Processes Laboratory. *IIT Research 
Institute, Chicago, Illinois. 

1 9970005060N (97N- 1 3045) 

Marshall Space Flight Center (MSFC) has developed 
a new technique that can enhance cryogenic fracture 
toughness and reduce the statistical spread of toughness 
values in alloy 2195. This aging treatment can control 
the location and size of strengthening precipitate Tl, 
making improvements possible in cryogenic fracture 
toughness (CFT) and fracture toughness ratio (FTR). At 
the start of this program, design of experiments (DOE) 
ingot No. 10 was used as a baseline for aging process 
development and optimization. The new aging treatment 
was found to be very effective, improving CFT by ap- 
proximately 15 to 20 percent for DOE ingot No. 10. To 
further evaluate the repeatability and effectiveness of this 
new treatment, the investigators selected and tested three 
more lots of alloy 2 1 95, using 1 . 75-in-thick gauge plates 
with FTR values ranging from 0.85 to 1.07. The new 
aging treatment effectively enhanced CFT and FTR val- 
ues for all three lots. In one instance, the material was 
considered rejectable because it did not meet the mini- 
mum FTR value (1.0) of the super lightweight tank 
(SLWT). The new aging treatment improved its FTR 
from 0.85 to 1.01, making this material acceptable for 
use in the SLWT. 


TM- 108525 November 1996 

Assessment of Corona/Arcing Hazard for Electron 
Beam Welding in Space Shuttle Bay at LEO for 
ISWE: Test Results. A.C. Nunes, Jr., C. Russell, J. 
Vaughn, C. Stocks, D. O’Dell, and B. Bhat. Materi- 
als and Processes Laboratory. 

1 997000530 IN (97N-13227) 

Test welds were made in argon over a range of pres- 
sures from 10-5 to 10-3 torr(the latter pressure an order 
of magnitude above pressures anticipated in the space 
shuttle bay during welding) with and without plasma on 
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304 stainless steel, 6A1-4V titanium, and 5456 alumi- 
num in search of any possible unwanted electrical dis- 
charges. Only a faint steady glow of beam-excited at- 
oms around the electron beam and sometimes extending 
out into the vacuum chamber was observed. No signs of 
current spiking or of any potentially dangerous electri- 
cal discharge were found. 

TM- 108526 December 1996 

Technology Thresholds for Microgravity: Status and 

Prospects. D. A. Noever. Space Sciences Laboratory. 
I9970005379N (97N- 13278) 

The technological and economic thresholds for 
microgravity space research are estimated in materials 
science and biotechnology. In the 1 990’s, the improve- 
ment of materials processing has been identified as a 
national scientific priority, particularly for stimulating 
entrepreneurship. The substantial U.S. investment at 
stake in these critical technologies includes six broad 
categories: aerospace, transportation, health care, infor- 
mation, energy, and the environment. Microgravity space 
research addresses key technologies in each area. The 
viability of selected space-related industries is critically 
evaluated and a market share philosophy is developed, 
namely that incremental improvements in a large 
market’s efficiency is a tangible reward from space-based 
research. 


TM- 108527 February 1997 

Institute Study Report. A. Whitaker, J. Steadman, S. 
Little, D. Underwood, M. Blackman, and J. Simonds. 
Space Sciences Laboratory. 1997001 1667N (97N- 
16499) 

This report documents a study conducted by the 
MSFC working group on Institutes in 1995 on the struc- 
ture, organization and business arrangements of Insti- 
tutes at a time when the agency was considering estab- 
lishing science institutes. Thirteen institutes, ten science 
centers associated with the state of Georgia, Stanford 
Research Institute (SRI), and IIT Research Institute 
(IITRI), and general data on failed institutes were uti- 
lized to fomi this report. The report covers the working 
group’s findings on institute mission, structure, director, 
board of directors/advisors, the working environment, 
research arrangements, intellectual property rights, busi- 
ness management, institute funding, and metrics. 


TM- 1 08528, Volume I October 1 996 

FY 1996 Scientific and Technical Reports, Articles, 
Papers, and Presentations. Compiled by Joyce E. 
Turner Waits. Management Operations Office, Hu- 
man Resources and Administrative Support Office. 

This document presents formal NASA technical re- 
ports, papers published in technical journals, and pre- 
sentations by MSFC personnel in FY96. It also includes 
papers of MSFC contractors. 

After being announced in STAR, all of the NASA 
series reports may be obtained from the National Tech- 
nical Information Service, 5285 Port Royal Road, Spring- 
field, VA 22 1 6 1 . 

The information in this report may be of value to the 
scientific and engineering community in determining 
what information has been published and what is avail- 
able. 


The goal of this research effort was the development 
of methods for shearographic and thermographic inspec- 
tion of coatings, bonds, or laminates inside rocket fuel 
or oxidizer tanks, fuel lines, and other closed structures. 
The endoscopic methods allow imaging and inspection 
inside cavities that are traditionally inaccessible with 
shearography or thermography cameras. The techniques 
are demonstrated and suggestions for practical applica- 
tion are made in this report. Drawings of the experimen- 
tal setups, detailed procedures, and experimental data 
are included. 


The Rolling Element Bearing Analysis System 
(REBANS) extends the capability available with tradi- 
tional quasi-static bearing analysis programs by includ- 
ing the effects of bearing race and support flexibility. 
This tool was developed under contract for NASA- 


TM- 108531 February 1997 

Endoscopic Shearography and Thermography Meth- 
ods for Nondestructive Evaluation of Lined Pres- 
sures Vessels. S.S. Russell and M.D. Lansing.* Ma- 
terials and Processes Laboratory. *University of Ala- 
bama in Huntsville. 

1 99700 1 3222N (97N- 17150) 


TM- 108532 March 1997 

Modeling of Rolling Element Bearing Mechanics — 
Computer Program Updates. S.G. Ryan. Structures 
and Dynamics Laboratory. 

1 99700 1 5006N (97N-1 8 1 59) 
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MSFC. The initial version delivered at the close of the 
contract contained several errors and exhibited numer- 
ous convergence difficulties. The program has been 
modified in-house at MSFC to correct the errors and 
greatly improve the convergence. The modifications 
consist of significant changes in the problem formula- 
tion and nonlinear convergence procedures. The origi- 
nal approach utilized sequential convergence for nested 
loops to achieve final convergence. This approach proved 
to be seriously deficient in robustness. Convergence was 
more the exception than the rule. The approach was 
changed to iterate all variables simultaneously. This ap- 
proach has the advantage of using knowledge of the ef- 
fect of each variable on each other variable (via the sys- 
tem Jacobian) when determining the incremental 
changes. This method has proved to be quite robust in 
its convergence. This technical memorandum documents 
the changes required for the original Theoretical Manual 
and User’s Manual due to the new approach. 

TM- 108533 March 1997 

Microgravity Processing and Photonic Applications 
of Organic and Polymeric Materials (MSFC Center 
Director’s Discretionary Fund Final Report, Project 
No. 95-26). D.O. Frazier, M.S. Paley,* B.G. Penn, 
H.A. Abdeldayem,* D.D. Smith, and W.K. 
Witherow. Space Sciences Laboratory. ^Universities 
Space Research Association. 199700 14720N (97N- 
18034) 

Some of the primary purposes of this work are to 
study important technologies, particularly involving thin 
films, relevant to organic and polymeric materials for 
improving applicability to optical circuitry and devices 
and to assess the contribution of convection on film qual- 
ity in unit and microgravity environments. Among the 
most important materials processing techniques of in- 
terest in this work are solution-based and by physical 
vapor transport, both having proven gravitational and 
acceleration dependence. In particular, polydiacetylenes 
(PDA’s) and phthalocyanines (Pc’s) are excellent non- 
linear optical (NLO) materials with the promise of sig- 
nificantly improved NLO properties through order and 
film quality enhancements possible through microgravity 
processing. 

Our approach is to focus research on integrated op- 
tical circuits and optoelectronic devices relevant to so- 
lution-based and vapor processes of interest in the Space 
Sciences Laboratory at Marshall Space Flight Center 
(MSFC). Modification of organic materials is an impor- 
tant aspect of achieving more highly ordered structures 


in conjunction with microgravity processing. Parallel 
activities include characterization of materials for par- 
ticular NLO properties and determination of appropria- 
tion device designs consistent with selected applications. 

One result of this work is the determination, theo- 
retically, that buoyancy-driven convection occurs at low 
pressures in an ideal gas in a thermalgradient from source 
to sink. Subsequent experiment supports the theory. We 
have also determined theoretically that buoyancy-driven 
convection occurs during photodeposition of PDA, an 
MSFC-patented process for fabricating complex circuits, 
which is also supported by experiment. Finally, the dis- 
covery of intrinsic optical bistability in metal-free Pc 
films enables the possibility of the development of logic 
gate technology on the basis of these materials. 


TM- 108534 April 1997 

Rationale and Methods for Archival Sampling and 
Analysis of Atmospheric Trace Chemical Contami- 
nants On Board Mir and Recommendations for the 
International Space Station. J.L. Perry, J.T. James,* 
H.E. Cole,** T.F. Limero,*** and S.W. Beck.*** 
Structures and Dynamics Laboratory. *NASA, 
Lyndon B. Johnson Space Center. **Boeing Defense 
and Space Group. ***KRUG Life Sciences, Inc. 

1 9970022 1 32N (97N-22738) 

Collection and analysis of spacecraft cabin air 
samples are necessary to assess the cabin air quality with 
respect to crew health. Both toxicology and engineering 
disciplines work together to achieve and acceptably clean 
cabin atmosphere. Toxicology is concerned with limit- 
ing the risk to crew health from chemical sources, set- 
ting exposure limits, and analyzing air samples to deter- 
mine how well these limits are met. Engineering pro- 
vides the means for minimizing the contribution of the 
various contaminant generating sources by providing 
active contamination control equipment on board space- 
craft and adhering to a rigorous material selection and 
control program during the design and construction of 
the spacecraft. A review of the rationale and objectives 
for sampling spacecraft cabin atmospheres is provided. 
The presently-available sampling equipment and meth- 
ods are reviewed along with the analytical chemistry 
methods employed to determine trace contaminant con- 
centrations. These methods are compared and assessed 
with respect to actual cabin air quality monitoring needs. 
Recommendations are presented with respect to the ba- 
sic sampling program necessary to ensure an acceptably 
clean spacecraft cabin atmosphere. Also, rationale and 
recommendations for expanding the scope of the basic 
monitoring program are discussed. 
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TM- 108535 May 1997 

Inverting the Pendulum Using Fuzzy Control (Cen- 
ter Director’s Discretionary Fund Final Report — 
Project 93-02). R.R. Kissel and W.T. Sutherland. 
Astrionics Laboratory. 

1 997002 1 595N (97N-22494) 

A single pendulum was simulated in software and 
then built on a rotary base. A fuzzy controller was used 
to show its advantages as a nonlinear controller since 
bringing the pendulum inverted is extremely nonlinear. 
The controller was implemented in a Motorola 6811 
microcontroller. A double pendulum was simulated and 
fuzzy control was used to hold it in a vertical position. 
The double pendulum was not built into hardware for 
lack of time. This project was for training and to show 
advantages of fuzzy control. 

TM- 108536 June 1997 

NASA’s Microgravity Science Research Program. 
D. Woodard. Microgravity Research Program Of- 
fice. 1 997003 2027N (97N-29082) 

The FY 1 996 Annual Report describes key elements 
of the NASA Microgravity Science Research Program. 
The program’s goals, approach taken to achieve these 
goals, and available resources are summarized. High- 
lights and progress in the ground- and flight-based re- 
search are provided. 

TM- 108537 July 1997 

Space Tethers: Design Criteria. D.D. Tomlin, G.C. 
Faile, K.B. Hayashida, C.L. Frost, C.Y. Wagner, M.L. 
Mitchell, J.A. Vaughn, and M.J. Galuska. Structures 
and Dynamics Laboratory. 

1 997002708 1 N (97N-26 1 73) 

This document is prepared to provide a systematic 
process for the selection of tethers for space applications. 
Criteria are provided for determining the strength require- 
ment for tether missions and for mission success from 
tether severing due to micrometeoroids and orbital de- 
bris particle impacts. Background information of mate- 
rials for use in space tethers is provided, including elec- 
tricity-conducting tethers. Dynamic considerations for 
tether selection is also provided. Safety, quality, and re- 
liability considerations are provided for a tether project. 


TM-108538 September 1997 

NASA’s Microgravity Technology Report — Sum- 
mary of Activities for 1996. Compiled by Isabella 
Kierk. 1 997004 1 398N (97N-32478) 

This document updates the Microgravity Science and 
Applications Division (MSAD) technology development 
policy, and presents and assesses current technology-re- 
lated activities and requirements identified within MSAD 
research and technology programs. It serves as a prime 
source of information for the National Research Coun- 
cil, the Administration’s Office of Science and Technol- 
ogy Policy, the Office of Management and Budget, and 
the Congress to promote technology as a means for sci- 
entific and economic growth. The report covers technol- 
ogy development and technology transfer activities 
within the Microgravity Science Research Programs 
during FY1996. It also describes the recent major tasks 
under the Advanced Technology Development (ATD) 
Program and identifies current technology requirements. 
This document is consistent with NASA’s Enterprise for 
the Human Exploration and Development of Space 
(HEDS) Strategic Plan. This annual update reflects 
changes in the Microgravity Science Research Program’s 
new technology activities and requirements. 

TM- 1 08539 August 1997 

Random Vibration and Torque Tests of Fasteners Se- 
cured With Locking Cable, Room Temperature Vul- 
canized (RTV) Rubber, and Closed Cell Foam to 
Support the Launch of STS-82. V.H. Yost. Space 
Shuttle Main Engine Chief Engineer’s Office. 

19970034682N (97N-29923) 

During a walkdown of the Space Transportation 
System (STS) orbiter for the 82nd Space Shuttle flight 
(STS-82), technicians found several safety cables for 
bolts with missing or loose ferrules. Typically, two or 
three bolts are secured with a cable which passes through 
one of the holes in the head of each bolt and a ferrule is 
crimped on each end of the cable to prevent it from com- 
ing out of the holes. The purpose of the cable is to pre- 
vent bolts from rotating should they become untightened. 
Other bolts are secured with either a locking cable or 
wire which is covered with RTV and foam. The RTV 
and foam would have to be removed to inspect for miss- 
ing or loose ferrules. To determine whether this was nec- 
essary, vibration and torque test fixtures and tests were 
made to determine whether or not bolts with missing or 
loose ferrules would unloosen. These tests showed they 
would not, and the RTV and foam w as not removed. 
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TM- 108540 July 1997 

Space Sciences Laboratory Publications and Presen- 
tations, January 1-December 31, 1996. Compiled 
by F.G. Summers. Space Sciences Laboratory. 

This document lists the significant publications and 
presentations of the Space Sciences Laboratory during 
the period January 1-December 3 1 , 1996. Entries in the 
main part of the document are categorized according to 
NASA Reports (arranged by report number), Open Lit- 
erature, and Presentations (arranged alphabetically by 
title). Also included for completeness is an Appendix 
(arranged by page number) listing preprints issued by 
the Laboratory during this reporting period. Some of the 
preprints have not been published; those already pub- 
lished are so indicated. Most of the articles listed under 
Open Literature have appeared in refereed professional 
journals, books, monographs, or conference proceedings. 
Although many published abstracts are eventually ex- 
panded into full papers for publications in scientific and 
technical journals, they are often sufficiently compre- 
hensive to include the significant results of the research 
reported. Therefore, published abstracts are listed sepa- 
rately in a subsection under Open Literature. Questions 
or requests for additional information about the entries 
in this report should be directed to Gregory S. Wilson 
(ESOI; 544-7579) or to one of the authors. The organi- 
zational code of the cognizant SSL branch or office is 
given at the end of each entry. 

TM- 108541 August 1997 

International Space Station Program Phase III Inte- 
grated Atmosphere Revitalization Subsystem Test 
Final Report. J.L. Perry, G.D. Franks, and J.C. Knox. 
Structures and Dynamics Laboratory. 

I9970034574N (97N-29824) 

Testing of the International Space Station (ISS ) U.S. 
Segment baseline configuration of the Atmosphere Re- 
vitalization Subsystem (ARS) by NASA’s Marshall 
Space Flight Center (MSFC) was conducted as part of 
the Environmental Control and Life Support System 
(ECLSS) design and development program. This testing 
was designed to answer specific questions regarding the 
control and performance of the baseline ARS subassem- 
blies in the ISS U.S. Segment configuration. These ques- 
tions resulted from the continued maturation of the ISS 
ECLSS configuration and design requirement changes 
since 1992. 

The test used pressurized oxygen injection, a mass 
spectrometric major constituent analyzer, a Four-Bed 


Molecular Sieve Carbon Dioxide Removal Assembly, 
and a Trace Contaminant Control Subassembly to main- 
tain the atmospheric composition in a sealed chamber at 
ISS specifications for 30 days. Human metabolic pro- 
cesses for a crew of four were simulated according to 
projected ISS mission time lines. The performance of a 
static feed water electrolysis Oxygen Generator Assem- 
bly was investigated during the test preparation phases; 
however, technical difficulties prevented its use during 
the integrated test. 

The Integrated ARS Test (IART) program built upon 
previous closed-door and open-door integrated testing 
conducted at MSFC between 1987 and 1992. It is the 
most advanced test of an integrated ARS conducted by 
NASA to demonstrate its end-to-end control and overall 
performance. IART test objectives, facility design, pre- 
test analyses, test and control requirements, and test re- 
sults are presented. 


TM- 108542 September 1997 

Testing for Random Limit Load Versus Static Limit 
Load. H.M. Lee. Structures and Dynamics Labora- 
tory. 1 99700289 1 9N (97N-27636) 

This document is an effort to report the basic test 
findings in an ongoing quest for understanding how ran- 
dom load factors should be applied to structural compo- 
nents in order to verify the strength of space flight hard- 
ware. A Spacelab experiment known as the Atmospheric 
Emission Photometric Imager (AEPI) was subjected to 
both an expected flight random environment and the as- 
sociated Miles’ equation equivalent static load. During 
each of these tests, the fiberglass pedestal was instru- 
mented with 16 triaxial strain gauges around its base. 
Component strains and invariant stresses were compared. 
As seen previously in other hardware tests, the stress 
distribution from the random environment was an order 
of magnitude below the comparable static stresses. With 
a proposed data acquisition system, a strain database will 
be developed that will quantify an empirical relation- 
ship between dynamic and static limit stresses. This event 
will allow a more accurate estimate of launch environ- 
ment effects on new technology structural components. 

TM- 108543 September 1997 

Tether-Based Investigation of the Ionosphere and 
Lower Thermosphere Concept Definition Study 
Report. Edited by L. Johnson and M. Herrmann. 
Program Development Directorate. 

1 9970034863N (97N-30086) 
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Understanding the plasma and atmosphere around 
the Earth in the lower altitude regions of the mesosphere, 
lower thermosphere, and ionosphere is important in the 
global electric system. An upper atmosphere tether has 
been proposed to NASA that would collect much-needed 
data to further our knowledge of the regions. The mis- 
sion is proposed as a shuttle experiment that would lower 
a tethered probe into certain regions of Earth’s atmo- 
sphere, collecting data over a 6-day period. This report 
is a summary of the results of a concept definition study 
to design engineering system that will achieve the sci- 
entific objectives of this mission. 


NASA TECHNICAL PUBLICATIONS 


TP-3654 October 1 996 

Prelude to Cycle 23: The Case for a Fast-Rising, 

Large Amplitude Cycle. R.M. Wilson, D.H. 

Hathaway, and E.J. Reichmann. Space Sciences 

Laboratory. 1 9980002735N 

For the common data-available interval of cycles 1 2 
to 22, we show that annual averages of sunspot number 
for minimum years (R(min)) and maximum years 
(R(max)) and of the minimum value of the aa geomag- 
netic index in the vicinity of sunspot minimum (aa(min)) 
are consistent with the notion that each has embedded 
within its respective record a long-term, linear, secular 
increase. Extrapolating each of these fits to cycle 23, we 
infer that it will have R(min)= 1 2.7±5.7, 
R(max)=176.7±61.8 and aa(min)=21.0±5.0 (at the 95- 
percent level of confidence), suggesting that cycle 23 
will have R(min) > 7.0, R(max) > 1 14.9, and aa(min) > 
16.0 (at the 97.5-percent level of confidence). Such val- 
ues imply that cycle 23 will be larger than average in 
size and, consequently (by the Waldmeier effect), will 
be a fast riser. We also infer from the R(max) and aa(min) 
records the existence of an even-odd cycle effect, one in 
which the odd-following cycle is numerically larger in 
value than the even-leading cycle. For cycle 23, the even- 
odd cycle effect suggests that R(max) > 157.6 and 
aa(min) > 19.0, values that were recorded for cycle 22, 
the even-leading cycle of the current even-odd cycle pair 
(cycles 22 and 23). For 1995, the annual average of the 
aa index measured about 22, while for sunspot number, 
it was about 18. Because aa(min) usually lags R(min) 
by 1 year (true for 8 of 1 1 cycles) and 1996 seems des- 
tined to be the year of R(min) for cycle 23, it may be that 
aa(min) will occur in 1997, although it could occur in 
1 996 in conjunction with R(min) (true for 3 of 1 1 cycles). 
Because of this ambiguity in determining aa(min), no 
formal prediction based on the correlation of R(max) 
against aa(min), having r = 0.90, or of R(max) against 
the combined effects of R(min) and aa(min) — the bivari- 
ate technique — having r = 0.99 is possible until 1 997, at 
the earliest. 


TP-3663 November 1996 

Low-Temperature Mechanical Testing of Carbon- 
Fiber/Epoxy-Resin Composite Materials. A.T. 
Nettles and E.J. Biss. Materials and Processes Labo- 
ratory. 1 9970003683N (97N- 12371) 

The use of cryogenic fuels (liquid oxygen and liq- 
uid hydrogen) in current space transportation vehicles, 
in combination with the proposed use of composite ma- 


terials in such applications, requires an understanding 
of how such materials behave at cryogenic temperatures. 
In this investigation, tensile intralaminar shear tests were 
performed at room, dry ice, and liquid nitrogen tempera- 
tures to evaluate the effect of temperature on the me- 
chanical response of the IM7/8551-7 carbon-fiber/ep- 
oxy-resin system. 

Quasi-isotropic lay-ups were also tested to represent 
a more realistic lay-up. It was found that the matrix be- 
came both increasingly resistant to microcracking and 
stiffer with decreasing temperature. A marginal increase 
in matrix shear strength with decreasing temperature was 
also observed. Temperature did not appear to affect the 
integrity of the fiber-matrix bond. 

TP-3667 January 1997 

Solution of the Angles-Only Satellite Tracking Prob- 
lem. R.E. Bums. Structures and Dynamics Labora- 
tory. 1 99700 1 29 1 3N (97N- 1 7038) 

A single observation station, located at an arbitrary 
point on the surface of the Earth, can determine only the 
azimuth and elevation angles of a satellite or ballistic 
vehicle, and the time at which these observations occur. 
No information is available about the range or the range- 
rate of the target. It is shown that five observations of 
either the elevation or the azimuth, and the time of ei- 
ther set of observations, determine the complete set of 
orbital elements of the target. The implementation of the 
theory presented here could provide a great reduction in 
the hardware costs associated with satellite and reentry 
vehicle tracking. 

TP-3674 February 1997 

Gauging the Nearness and Size of Cycle Minimum. 
R.M. Wilson, D.H. Hathaway, and E.J. Reichmann. 
Space Sciences Laboratory. I9970014934N (97N- 
18137) 

By definition, the conventional onset for the start of 
a sunspot cycle is the time when smoothed sunspot num- 
ber (i.e., the 12-month moving average) has decreased 
to its minimum value (called minimum amplitude) prior 
to the rise to its maximum value (called maximum am- 
plitude) for the given sunspot cycle. On the basis of the 
modem era sunspot cycles 10-22 and on the presump- 
tion that cycle 22 is a short-period cycle having a cycle 
length of 1 20 to 1 26 months (the observed range of short- 
period modern era cycles), conventional onset for cycle 
23 should not occur until sometime between September 
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1996 and March 1997, certainly between June 1996 and 
June 1997, based on the 95-percent confidence level 
deduced from the mean and standard deviation of pe- 
riod for the sample of six short-period modem era cycles. 

Also, because the first occurrence of a new cycle, 
high-latitude (>25 degrees) spot has always preceded 
conventional onset of the new cycle by at least 3 months 
(for the data-available interval of cycles 12-22), con- 
ventional onset for cycle 23 is not expected until about 
August 1996 or later, based on the first occurrence of a 
new cycle 23, high-latitude spot during the decline of 
old cycle 22 in May 1996. Although much excitement 
for an earlier-occurring minimum (about March 1996) 
for cycle 23 was voiced earlier this year, the present study 
shows that this exuberance is unfounded. The decline of 
cycle 22 continues to favor cycle 23 minimum some- 
time during the latter portion of 1996 to the early por- 
tion of 1997. 


TP-3677 March 1997 

United States Control Module Guidance, Naviga- 
tion, and Control Subsystem Design Concept. M.E. 
Polites and B.E. Bartlow. Astrionics Laboratory. 

1 99700 1 7408N (97N- 1 9685) 

Should the Russian Space Agency (RSA) not par- 
ticipate in the International Space Station (ISS) program, 
then the United States (U.S.) National Aeronautics and 
Space Administration (NASA) may choose to execute 
the ISS mission. However, in order to do this, NASA 
must build two new space vehicles, which must perform 
the functions that the Russian vehicles and hardware were 
to perform. These functions include periodic ISS orbit 
reboost, initial ISS attitude control, and U.S. On-Orbit 
Segment (USOS) control moment gyroscope (CMG) 
momentum desaturation. The two new NASA vehicles 
that must perform these functions are called the U.S. 
control module (USCM) and the U.S. resupply module. 

This paper presents a design concept for the USCM 
GN&C subsystem, which must play a major role in ISS 
orbit reboost and initial attitude control, plus USOS CMG 
momentum desaturation. The proposed concept is struc- 
tured similar to the USOS GN&C subsystem, by design. 
It is very robust, in that it allows the USCM to assume a 
variety of vehicle attitudes and stay power-positive. It 
has a storage/safe mode that places the USCM in a grav- 
ity-gradient orientation and keeps it there for extended 
periods of time without consuming a great deal of pro- 
pellant. Simulation results are presented and discussed 
that show the soundness of the design approach. An 
equipment list is included that gives detailed informa- 
tion on the baselined GN&C components. 


TP-3698 September 1997 

Corrosion Studies of Wrought and Cast NASA-23 
Alloy. M.D. Danford. Materials and Processes Labo- 
ratory. 19970034987N (97N-30203) 

Corrosion studies were carried out for wrought and 
cast NASA-23 alloy using electrochemical methods. The 
scanning reference electrode technique (SRET), the po- 
larization resistance technique (PR), and the electro- 
chemical impedance spectroscopy (EIS) were employed. 
These studies corroborate the findings of stress corro- 
sion studies performed earlier, in that the material is 
highly resistance to corrosion. 

TP-3704 August 1997 

Design of Launch Vehicle Flight Control 
Augmentors and Resulting Flight Stability and Con- 
trol (Center Director’s Discretionary Fund Project 
93-05, Part III). C. Barret, Ph.D. Propulsion Labo- 
ratory. 1 99700377 1 2N (97N-3 1151) 

This report is Part III, the final part, of the Center 
Director’s Discretionary Fund (CDDF) Project 93-05, 
in which the author as Principal Investigator has pro- 
posed and designed forward and aft, all-movable, blunt 
trailing-edge (TE), flight control augmentors (FCA’s) to 
provide the required control augmentation for a family 
of aft center-of-gravity (eg) launch vehicles that could 
not be adequately controlled using engine gimbaling 
alone. This comprehensive flight mechanics research 
effort has been partially documented in previous publi- 
cations. NASATP-3535 (Barret, C.; February 1 995) has 
presented the state-of-the art assessment of smart mate- 
rials and advanced composites directly applicable to the 
innovative design of the FCA's. NASATP— 36 1 5 (Barret, 
C.: April 1996) has presented the developmental stages 
of the program, the comprehensive reviews of our na- 
tional heritage of launch vehicles that have used aerody- 
namic surfaces, and the current use of these by other 
nations. 

This publication presents the control requirements, 
the details of the designed FCA’s, the static stability and 
dynamic stability wind tunnel test programs, the static 
stability and control analyses, the dynamic stability char- 
acteristics of the experimental LV with the designed 
FCA’s, and a consideration of the elastic vehicle. Dra- 
matic improvements in flight stability have been real- 
ized with all the FCA designs; these ranged from 4 1 per- 
cent to 72 percent achieved by the blunt TE design. The 
control analysis showed that control increased 1 10 per- 
cent with only 3 degrees of FCA deflection. The dynamic 
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stability results showed improvements with all FCA de- 
signs tested at all Mach numbers tested. The blunt TE 
FCA’s had the best overall dynamic stability results. Since 
the lowest elastic vehicle frequency must be well sepa- 
rated from that of the control system, the significant fre- 
quencies and modes of vibration have been identified, 
and the response spectra compared for the experimental 
LV in both the conventional and the aft eg configura- 
tion. Although the dynamic response was 150 percent 
greater the aft eg configuration, the lowest bending mode 
frequency decreased by only 2.8 percent. 



NASA CONFERENCE PUBLICATIONS 


CP-3342 October 1996 

NASA Microgravity Materials Science Conference. 
Compiled by F. Szofran, D. McCauley,* C. 
Walker.** Alliance for Microgravity Materials Sci- 
ence & Applications. *University of Alabama in 
Huntsville. **Universities Space Research Associa- 
tion. 199 80003 842N 


CP-3347 February 1 997 

The 1996 NASA Aerospace Battery Workshop. 
Compiled by J.C. Brewer. NASA Aerospace Flight 
Battery Systems Proeram. 

1997001 37 16N (97N- 17427) 

CP-3348 March 1997 

Second Aerospace Environmental Technology Con- 
ference-Executive Summary. Edited by A.F. 
Whitaker, M. Clark-Ingram, and S.L. Hessler. 

1 99700 1 2906N (97N- 1 7032) 


CP-3349 March 1997 

Second Aerospace Environmental Technology Con- 
ference. Edited by A.F. Whitaker, M. Clark-Ingram, 
and S.L. Hessler. 


CP-3350 May 1997 

3 1 st Aerospace Mechanisms Symposium. Compiled 
by C.L. Foster and E. A. Boesiger.* Propulsion Labo- 
ratory. *Lockheed Martin Missiles and Space. 

1 9970021 61 3N(97N-22541) 
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RP-1396 November 1996 

Spacecraft Environments Interactions: Solar Activ- 
ity and Effects on Spacecraft. W.W. Vaughn,* K.O. 
Niehuss, and M.B. Alexander. Systems Analysis and 
Integration Laboratory. *University of Alabama in 
Huntsville. 1 99700073 16N (97N- 14060) 

RP-1401 April 1997 

The Magnetosphere Imager Mission Concept Defi- 
nition Study Final Report. L. Johnson, M. Herrmann, 
and the MSFC MI Study Team. Advanced Systems 
and Technology Office. 

1 9970020056N (97N-2 1 576) 

RP-1405 July 1997 

Second International Microgravity Laboratory 
(IML-2) Final Report. Compiled by Dr. R.S. Snyder. 
Space Sciences Laboratory. 

I9970035095N (97N-30299) 


RP-1408 August 1997 

Meteoroids and Orbital Debris: Effects on Space- 
craft. C. Belk,* J. Robinson, M. Alexander, W. 
Cooke,** and S. Pavel itz.*** Systems Analysis and 
Integration Laboratory. *Universities Space Research 
Association. **Computer Sciences Corporation. 
***Sverdrup Technology, Inc. 

I9970034583N (97N-29833) 


13 



NASA CONTRACTOR REPORTS 


External Tank (ET) — Final Report (September 28, 
1 994— September 27, 1996). NAS8-39982. Dr. James 
M. Stuckey. 1 99700070 1 5N (97N- 13874) 


CR-20 1 1 50 November 1 , 1 996 

Titan IV TPS Replacement Implementation Study — 
Final Report (July 18, 1995-September 17, 1996). 
NAS8^J0195. C.J. Associates, Inc. 

1997000532 IN (97N- 13236) 

CR-202757 November 18, 1996 

Analyses of Coherent Lidar Wind Measurement 
Missions Final Report (November 2, 1 994-Novem- 
ber I, 1995). NAS8-38609, D.O. #128. University 
of Alabama in Huntsville. 

CR-202758 November 18, 1996 

Final Report of NAS8-38609, D.O. #67, March 4, 
1993-March 31, 1995, Radiative Transfer Models 
for Saturn and Titan. NAS8-38609, D.O. #67. Uni- 
versity of Alabama in Huntsville. 


CR-4759 October 1996 

System Guidelines for EMC Safety — Critical Cir- 
cuits: Design, Selection, and Margin Demonstration. 
NAS8-40259. GB Tech, Inc. 

1 9970005 154N (97N-131 15) 

CR-4763 January 1997 

Evaluation of the MV (CAPON) Coherent Doppler 
Lidar Velocity Estimator. NAG8-253. NGT-51206. 
University of Colorado. 

199700 13276N(97N-1 7 198) 

CR-^774 April 1997 

Test Report — Fault Current Through Graphite Fila- 

ment Reinforced Plastic. NAS8-39983. Tec -Masters, 
Inc. 1 99700 1 8 1 60N (97N-20236) 

CR-4783 July 1997 

Test Report-Direct and Indirect Lightning Effects on 
Composite Materials. NAS8-39983. Tec-Masters, 
Inc. 1 9980000303N 

CR-4784 August 1997 

Design Guidelines for Shielding Effectiveness, Cur- 
rent Carrying Capability, and the Enhancement of 
Conductivity of Composite Materials. NAS8-39983. 
Tec-Masters, Inc. 

19970036055N (97N-30425) 

CR-20 1146 November 1, 1996 

Small Expendable Tether Deployer Systems (SEDS) 
Tether Dynamics Analysis — Final Report (February 
3, 1993-July 30, 1996). NAS8-39873. Control Dy- 
namics. 

CR-20 1147 November 1, 1996 

Development of Enhanced HOSC Command Sub- 
system Prototype — Final Report (May II, 1 996— 
June 14, 1996). NAS8-40441. Southwest Research 
Institute. 

CR-201148 November 1, 1996 

SRM Internal Flow Tests and Computational Fluid 
Dynamic Analyses Volume I — Final Report (August 
199 1 -October 1995). NAS8-39095. ERC, Incorpo- 
rated. 

1 9970007026N (97N- 13885) 

CR-20 1149 November 1, 1996 

Research Study on Development of Environmental 
Friendly Spray-On Foam Insulation (SOFI) for the 


CR-202759 November 18, 1996 

ZBLAN Microgravity Study — Final Report. NAS8- 
38609, D.O. #146. University of Alabama in Hunts- 
ville. 

CR-202760 November 18, 1996 

Research and Development of Satellite w ith Optical 
Device for the SEDS Project, Final Report. NAS8— 
38609, D.O. #144. University of Alabama in Hunts- 
ville. 1 9970007764N (97N-706 1 1 ) 

CR-20276 1 November 18, 1996 

Endoscopic Shearography and Thermography Meth- 
ods for Nondestructive Evaluation of Lined Pres- 
sure Vessels, Final Report (October 1, 1995-Sep- 
tember 29, 1996). NAS8-38609, D.O. #152. Uni- 
versity of Alabama in Huntsville. 

1 9970006694N (97N- 13588) 

CR-202762 December 17, 1996 

Development of Software to Model AXAF-1 Im- 
age Quality, Final Report (May 7, 1995-September 
30, 1996). NAS8-38609, D.O. #145. University of 
Alabama in Huntsville. 

CR-202763 January 23, 1997 

Liquid Rocket Booster (LRB) for the Space Trans- 
portation System (STS) Systems Study, Volume III, 


I 1 1 


14 



NASA CONTRACTOR REPORTS 


Program Cost Estimates Document. NAS8-37136. 
Martin Marietta. 

1 99700 1 2472N (97N-70980) 

CR-202764 March 25, 1997 

Dynamical Models for Sloshing Dynamics of He- 
lium II Under Low-G Conditions. NAS8-38609, 
D.O. #103. University of Alabama in Huntsville. 

CR-202765 March 25, 1997 

Modular Manufacturing Simulator Users Manual. 
NAS8-38609, D.O. #180. University of Alabama in 
Huntsville. 

I9970018050N (97N-20131) 

CR-202766 March 25, 1997 

GRASP/Ada 95 Reverse Engineering Tools for 
Ada — Final Report (April 1, 1996-September 29, 
1 996). NAS8-39 131, D.O. #33. Auburn University. 

CR-202767 March 26, 1997 

Launch Deployment Assembly Human Engineering 
Analysis. NAS8^!0586. Sigmatech, Inc. 

CR-202768 April 3, 1997 

Research of "TREETOPS Structural Dynamics Con- 
trols Simulation System Upgrade” — Final Report 
(July 28, 1994 — January 31, 1996). NAS8-40194. 
Oakwood College. 

CR-202769 April 3, 1997 

ORION Low Cost Laser Analysis — Final Report 
(July 1-15, 1996). H-27250D. Photonic Associates. 

CR-202770 April 3, 1997 

Fundamental Phenomena on Fuel Decomposition 
and Boundary-Layered Combustion Processes with 
Applications to Hybrid Rocket Motors — Final Re- 
port (April I, 1994-June 30, 1996). NAS8-39945. 
Pennsylvania State University. 

CR-20277 1 April 3, 1997 

Advanced Orion Optimized Laser System Analy- 
sis — Final Report. H-2725 1 D. Northeast Science & 
Technology. 

CR-202772 April 3, 1997 

System for Anomaly and Failure Detection (SAFD) 
System Development — Final Report Volume I of V. 
NAS8^40000, Task 233. Rockwell International. 

199700 1 50 18N (97N-7I281) 


CR-202773 April 3, 1997 

System for Anomaly and Failure Detection (SAFD) 
System Development — Final Report Volume II of 
V. NAS8^J0000, Task 233. Rockwell International. 

1 99700 1 5097N (97N-7 1 295 ) 

CR-202774 April 3, 1997 

System for Anomaly and Failure Detection (SAFD) 
System Development — Final Report Volume III of 
V. NAS8^10000, Task 233. Rockwell International. 

1 99700 1 5095N (97N-7 1 293) 

CR-202775 April 3, 1997 

System for Anomaly and Failure Detection (SAFD) 
System Development — Final Report Volume IV of 
V. NAS8— 40000, Task 233. Rockwell International. 

1 99700 1 5096N (97N-7 1 294) 

CR-202776 April 3, 1997 

System for Anomaly and Failure Detection (SAFD) 
System Development — Final Report Volume V of 
V. NAS8—40000, Task 233. Rockwell International. 

1 99700 1 509 1 N (97N-7 1 292) 

CR-202777 April 4, 1997 

Computer Aided Grid Interface: An Interactive CFD 
Pre-Processor — Final Report (May 16, 1991 — May 
15, 1996). NAS8-38857. Mississippi State Univer- 
sity. 1 99700 1 7808N (97N- 19923) 

CR-202778 April 4, 1997 

NESSUS/NASTRAN Interface — Final Report 
(April 27, 1 995— July 27, 1996). NAS8-39797. 
Southwest Research Institute. 

1 99700 1 74 1 9N (97N- 1 9689) 

CR-202780 April 7, 1997 

F/NASA/UAH/R&D Satellite, SEDS, Final Report 
(June 3, 1996-December 3, 1996). NAS8-38609, 
D.O. #168. University of Alabama in Huntsville. 

I9970025572N (97N-25068) 

CR -202781 April 7, 1997 

Study Thermographic Flaw Detection, Final Report. 
NAS8-38609, D.O. #148. University of Alabama in 
Huntsville. 

I9970015286N (97N-I8244) 

CR-202782 April 14, 1997 

F/NAS/Virtual Keyboard for Hand-Free Opera- 
tions — Final Report. NAS8-38609, D.O. #158. Uni- 
versity of Alabama in Huntsville. 
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CR-202783 April 14, 1997 

Emulsion Chamber Technology Experiment 
(ECT)— Final Report. NAS8-38428. University of 
Alabama in Huntsville. 

CR-202784 April 14, 1997 

Investigation in Support of the Development of the 
NASA Geoplatform Program — Final Report. NAS8- 
38499. University of Wisconsin-Madison. 

CR-202785 April 14, 1997 

Variable Polarity Plasma Arc Torch Performance and 
Design Analysis — Final Report (March 29, 1 994 — 
September 30, 1996). NAS8— 39930. Ohio State Uni- 
versity. 

CR-202786 April 14, 1997 

Conversion-Integration of MSFC Nonlinear Signal 
Diagnostic Analysis Algorithms for Realtime Execu- 
tion on MSFC’s MPP Prototype System — Final Re- 
port. NAS8^t0341. A1 Signal Research, Inc. 

CR-202787 April 15, 1997 

Space Station Furnace Facility Management Infor- 
mation System (SSFF-MIS) Development — Final 
Report (December 1994 to November 1996). NAS8— 
39990. Camber Corporation. 

1 997002632 1 N (97N-256 1 0) 

CR-202788 April 23, 1997 

Analysis of Space Coherent LIDAR Wind Mission — 
Final Report (September 22, 1 995— September 21, 
1 996). NAS8-38609, D.O. #151. University of Ala- 
bama in Huntsville. 1997003030 IN (97N— 28278) 

CR-202789 April 28, 1997 

Planning and Development of Components of the 
SEDSAT Project— Final Report. NAS8-38609, D.O. 
#162. University of Alabama in Huntsville. 

19970024032N (97N-72232) 

CR-202790 April 28, 1997 

Optical Fabrication and Measurement AXAF and 
CIRS— Final Report (July 12, 1994-August 16, 
1 996). NAS8-38609, D.O. # 1 23. University of Ala- 
bama in Huntsville. 

CR-20279 1 May 6, 1997 

Midcourse Space Experiment Data Certification and 
Technology Transfer — Final Report (September 9, 
1995-September 29, 1996). NAS8-38609, D.O. 
#153. University of Alabama in Huntsville. 

19970023783N (97N-24039) 


CR-202792 May 6, 1997 

Material Research — Final Report. NAS8-38609, 
D.O. #156. University of Alabama in Huntsville. 

19970023356N (97N-23704) 

CR-202793 May 12, 1997 

Exploration Workshop Concepts — Final Report. 
NAS8-38609, D.O. #154. University of Alabama in 
Huntsville. 

CR-202794 June 11, 1997 

Space Environmental Effects on Thermal Control 
Coatings. NAS8-38609, D.O. #136. University of 
Alabama in Huntsville. 

19970023684N (97N-23966) 

CR-202795 June 11, 1997 

Atomic Oxygen Task — Final Report. NAS8-38609, 
D.O. # 1 09, Mod. 1 . University of Alabama in Hunts- 
ville. 

19970023529N (97N-23847) 

CR-202796 June II, 1997 

Seal Sample Fixtures — Final Report. NAS8-38609, 
D.O. #133. University of Alabama in Huntsville. 

CR-202797 June 24, 1997 

Wavefront Analysis of Adaptive Telescope — Final 
Report. NAS8-38609, D.O. #149. University of Ala- 
bama in Huntsville. 

I9970026578N (97N-25827) 

CR-202798 July 18, 1997 

Inhibited Shaped Charge Launcher Testing of Space- 
craft Shield Designs — Final Report. NAS8 40634. 
Southwest Research Institute. 

1997002738 IN (97N-26359) 

CR-202799 July 18, 1997 

A Comparison of Single-Cycle Versus Multiple- 
Cycle Proof Testing Strategies — Final Report (No- 
vember 1 987— December 1996). NAS8-37451. 
Southwest Research Institute. 

1 9970027353N (97N-2633 1 ) 

CR-202800 July 18, 1997 

X-Ray Background Survey Spectrometer (XBSS) — 
Final Report. NAS8-38664. University of Wiscon- 
sin-Madison. 

19970027895N (97N-26780) 
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CR-20280 1 August 5, 1997 

Solar Thermal Propulsion Optical Figure Measur- 
ing and Rocket Engine Testing — Final Report. 
NAS8-38609, D.O. #147. Univer'sity of Alabama in 
Huntsville. 

1 9970036400N (97N-307 1 5) 

CR-202802 August 6, 1997 

Analyses of Technology for Solid State Coherent 
Lidar — Final Report (October 1, 1995-June 30, 
1997). NAS8-38609, D.O. #150. University of Ala- 
bama in Huntsville. 

CR-202803 August 6, 1997 

LIDAR Remote Sensing Concepts — Final Report 
(September 19, 1996-June30, l997).NAS8-38609, 
D.O. #179. University of Alabama in Huntsville. 

1 9970029 1 29N (97N-27807) 

CR-202804 August 6, 1997 

Analysis of Technology for Compact Coherent Li- 
dar — Final Report (August 13, 1996-June30, 1997). 
NAS8-38609, D.O. #172. University of Alabama in 
Huntsville. 

CR-202805 August 6, 1997 

ZBLAN Phase B Study — Final Report. NAS8- 
38609, D.O. #165. University of Alabama in Hunts- 
ville. 

CR-202806 August 6, 1997 

X-Ray Imaging Study — Final Report. NAS8-38609, 
D.O. #137. University of Alabama in Huntsville. 

CR-202807 August 6, 1997 

Determination & Control of Optical & X-Ray Wave 
Fronts — Final Report (July 1993-May 1997). 
NAS8-38609, D.O. #95. University of Alabama in 
Huntsville. 

CR-205187 August 6, 1997 

STARS — The Space Transportation Architecture 
Risk System — Final Report. H-27284D. Princeton 
Synergetics, Inc. 

19970028584N (97N-27330) 

CR-205188 September 11, 1997 

Ultima Replicated Optics Research Final Report 
(July 9, 1996-June 30, 1997). NAS8-38609, D.O. 
#170. University of Alabama in Huntsville. 

1 997004 1 30 1 N (97N-32385) 


CR-205 1 89 September 11,1 997 

OPAD-EDIFTS Real-Time Processing Final Report. 
NAS8-38609, D.O. #177. University"' of Alabama in 
Huntsville. 

CR-205 1 90 September 1 1 , 1 997 

Analysis of Technology for Solid State Coherent 
Lidar Final Report (September 20, 1996-June 30, 
1 997). NAS8-38609, D.O. #178. University of Ala- 
bama in Huntsville. 

CR-205 1 9 1 September 1 1 , 1 997 

Investigation of Fiber Optics Based Phased Locked 
Diode Lasers — Final Report (March 13, 1995- 
March 12, 1996). NAS8-38609, D.O. 138. Univer- 
sity of Alabama in Huntsville. 
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ABDELDAYEM, H. 
BANKS, C.E. 
PENN, B. 
FRAZIER, D.O. 
WITHEROW, W.K. 
SHIELD, A. 


USRA 

ES75 

ES75 

ES75 

ES75 

ES75 


Nonlinear Optical Properties of Vapor Deposited 
Metal-Free Phthalocyanine Thin Films. For presen- 
tation at National Conference of Black Physics Stu- 
dents 1997, Boston, MA, February 27-March 2, 
1997. 

ABDELDAYEM. H. USRA 

FRAZIER, D.O. ES76 

Novel Electric Nucleation Technique for Growing 
Large Single Crystal in Space. For presentation at 
10th International Symposium on Experimental 
Methods for Microgravity Materials Science, San 
Antonio, TX, February' 16-19, 1998. 

ABDELDAYEM. H. USRA 

FRAZIER, D.O. ES76 

PALEY, M.S. USRA 

Reverse Saturable Absorption in Polydiacetylene 
Using a Z-Scan Technique. For publication in Physi- 
cal Review Letters, Ridge, NY, 1997/1998. 

ABDELDAYEM. H. USRA 

FRAZIER, D.O. ES76 

PALEY, M.S. USRA 

Intensity-Dependent Changes for the Third Order 
Nonlinearity in Polydiacetylene. For publication in 
Optical Society of America, Washington, DC, 1997. 

ADAMS, M. ES82 

JONES, C. Swinburne Univ. of Tech. 

Wavelet Packet Analysis of Sunspot Magnetic Fields. 
For presentation at Fractals in Engineering 3rd Con- 
ference, Areachon, France, June 25—27, 1997. 

ADRIAN, M. ES83 

Miniaturization of Aurora/Ionospheric Physics: 
TECHS and Its View of the Thermal Electron 
Prenoon Cleft. For publication in Southwest Re- 
search Institute, San Antonio, TX, 1997. 


ADRIAN, M.L. 
POLLOCK, C.J. 
MOORE, T.E. 
KINTNER, P.M. 
BONNELL, J. 
ARNOLDY, R.L. 


UAH 

Southwest Research 
ES83 

Cornell University 
Cornell University 
University of New Hampshire 


LYNCH, K.A. University of New Hampshire 

LORENTZEN, D.A. University of Alaska 

SCIFER: Transversely Accelerated Ions in the 
Prenoon Ionospheric Cleft Revisited. For presenta- 
tion at 1997 Spring American Geophysical Union 
Meeting, Baltimore MD, May 1997. 


ADRIAN, M.L. 
POLLOCK, C.J. 
MOORE, T.E. 
KINTNER, P.M. 
BONNELL, J. 
ARNOLDY, R.L. 
LYNCH, K.A. 
LORENTZEN, D.A 


UAH 

Southwest Research 
ES83 

Cornell University 
Cornell University 
University of New Hampshire 
University of New Hampshire 
University of Alaska 
The Thermal Electron Plasma Environment Associ- 
ated with Transversely Accelerated Ions in the Day- 
side Ionospheric Cleft. For presentation at 1997 
Spring American Geophysical Union Meeting, Bal- 
timore, MD, May 1997. 

ALHORN, D.C. EB23 

Advanced Technology for Isolating Payloads in 
Microgravity. For presentation at NASA URC Tech- 
nical Conference, Albuquerque, NM, February' 16- 
19, 1997. 


ALLEN, M.J. 
WALKER, A.B.C., II 
OLUSEYI, H.M. 
HOOVER, R.B. 
BARBEE, T.W., JR. 


Stanford University 
Stanford University 
Stanford University 
ES82 

Lawrence Livermore 
National Laboratory 
Chromospheric and Coronal Structure of Polar 
Plumes: I. Magnetic Structure and Radiative Energy 
Balance. For publication in Solar Physics, Tucson, 
AZ. 

ALLEN, R.W. MG30 

TYGIELSKI, A. MG30 

GABRIS, E.A. MG30 

Space Product Development: Bringing the Benefits 
of Space Down to Earth. For presentation at Inter- 
national Astronautical Federal, Turin, Italy, October 
6-10, 1997. 

AMZAJERDIAN, F. UAH 

KAVAYA, M.J. EB53 

Development of Solid State Coherent Lidars for 
Global Wind Measurements. For presentation at 9th 
Conference on Coherent Laser Radar, Linkoping, 
Sweden, June 23-27, 1997. 
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ANTIPIN, M.Y. 
BARR, T.J. 
CARDELINO, B.H. 
CLARK, R.D. 
MOORE, C.E. 
MYERS, T. 

PENN, B.G. 
ROMERO, M. 
SANGHADASA, M. 
TIMOFEEVA, T.V. 


New Mexico Highlands 
~ UAH 

Atlanta University Center 
New Mexico Highlands 
" ES75 

New Mexico Highlands 
" ES75 

New Mexico Highlands 
UAH 

New Mexico Highlands 


X-Ray Crystal Structures, Molecular Mechanics 
Calculations and Calculations of the Nonlinear Po- 
larizabilities (B and y) of Dicyanovinylbenzene and 
Its Methoxy Derivatives, and Comparison with Ex- 
perimental Values of B. For publication in Journal 
of Physical Chemistry, Atlanta, GA. 


ARMSTRONG, T.W. 

SAIC 

COLBORN, B.L. 

SAIC 

DIETZ, K.L. 

ES84 

RAMSEY, B.D. 

ES84 


Neutron Induced Backgrounds in the MIXE X-Ray 
Detector at Balloon Altitudes. For presentation at 
1997 IEEE Nuclear and Space Radiation Effects 
Conference, Snowmass, CO, July 21-25, 1997. 

ARMSTRONG, T.W. SAIC 

COLBORN, B.L. SAIC 

HARMON, B.A. ES84 

LAIRD, C.E. Eastern Kentucky 

Predictions of the Nuclear Activation of Materials 
on LDEF Produced by the Space Radiation Envi- 
ronment and Comparison with Flight Measurements. 
For publication in Pergamon Press, Oxford, England. 


KOMMERS, J.M. MIT 

ETAL. 

ROSAT Position of GRO J 1744— 28 and Search for 
Its Near-Infrared Counterpart. For publication in 
Astrophysical Journal, Chicago, IL. 

BALDRIDGE, T. ES94 

The NASA Integrated Information Technology Ar- 
chitecture. For presentation at Microsoft Conference, 
San Diego, CA, September 22-26, 1997. 

BARRET, C. ED 13 

Design of Flight Control Augmentors for an Aft CG 
Launch Vehicle and Resulting Flight Stability and 
Control Analysis. For presentation at 35th AIAA 
Aerospace Sciences Meeting, Reno, NV, January 6- 
9, 1997. 

BARRET, C. ED 1 3 

Finned Spinning Sounding Rocket with Spinnerons. 
For presentation at Society of Women Engineers 
National Conference, Albuquerque, NM, June 24- 
28, 1997. 

BARRET, C. ED 13 

Flight Control Augmentors for Aft Center-of-Grav- 
ity Launch Vehicles. For publication in AIAA Jour- 
nal of Spacecraft and Rockets, 1997. 

BARRET, C. ED 13 

Launch Vehicle Dynamic Stability Characteristics 
with Designed Flight Control Augmentors. For pre- 
sentation at 36th AIAA Aerospace Sciences Meet- 
ing, Reno, NV, January 12-15, 1998. 


ATKINSON, R.J. ES41 

GUILLORY, A.R. ES4 1 

JEDLOVEC, G.J. ES41 

Remote Sensing Measurements of Vertical and Hori- 
zontal Moisture Variations from Aircraft Instruments. 
For presentation at 10th Symposium on Meteoro- 
logical Observations and Instrumentation, Phoenix, 
AZ, January 11-16, 1998. 


AUGUSTEIJN, T. 
GREINER, J. 
KOUVELIOTOU, C. 
VAN PARADIJS, J. 
LIDMAN, C. 
BLANCO, P. 
FISHMAN, G.J. 
BRIGGS, M.S. 


ESO 

Max-PIanck-Institut, Germany 
USRA 
UAH 
ESO 

University of CA, San Diego 
ES84 
UAH 


BARRY, R.G. University of Colorado-Boulder 

GOODMAN, S.J. ES41 

SWICK, R. University of Colorado-Boulder 

SCHARFEN, G. University of Colorado-Boulder 

Global Characteristics of Lightning Occurrence 
From Nighttime Digital DMSP Data. For presenta- 
tion at Second International Symposium on Light- 
ning, Systems and Human Beings in Extreme Con- 
ditions, Haute-Savoie, France, June 1-5, 1997. 


BASKARAN, S. ES76 

NOEVER, D.A. ES76 

Excursion Set Mediated Evolutionary Strategy. For 
presentation at International Conference on Artifi- 
cial Neural Networks and Genetic Algorithms, Nor- 
wich, England, April 2^1, 1997. 
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BEECH, G. EL24 

CHANDLER, K.O. EL24 

NASA X-34 Technology in Motion. For presenta- 
tion at 1997 Deneb Simulation Conference, Troy, 
Michigan, September 29-October 3, 1997. 

BHAT, B.N. EH 2 3 

LEDBETTER, F.E. EH32 

Materials and Processing Technologies for Highly 
Reusable Vehicles and Propulsion Systems. For pre- 
sentation at 33rd AIAA/ASME/ SAE/ASEE Joint 
Propulsion Conference & Exhibit, Seattle, WA, July 
1997. 


BHAT, K. 

CHOI, J. 

MCCALL, S.D. 
AGGARWAL, M.D. 
CARDELINO, B.H. 
MOORE, C.E. 
PENN, B.G. 
FRAZIER, D.O. 
SANGHADASA, M. 


Alabama A&M University 
Alabama A&M University 
Alabama A&M University 
Alabama A&M University 
Spellman College 
ES76 
ES76 
ES76 
UAH 


ETAL. 

Theoretical and Experimental Study of the Second- 
Order Polarizabilities of Schiff's Bases for Nonlin- 
ear Optical Applications. For publication in Journal 
of Computational Materials Science, Atlanta, GA. 

BILBRO, J.W. EB51 

COUTLER, D.D. JPL 

MARTIN, G. OSFC 

Technology Requirements and Plans for the Next 
Generation Space Telescope. For presentation at 
Space Technology and Applications International 
Forum (STAIF-97), Albuquerque, NM, January' 26- 
30, 1997. 

BLUE, L. EB3 1 

CRAWFORD, K. EB31 

Development of the Flight Test Telemetry System 
for Clipper Graham: A New Way to Do Business. 
For presentation at 16th AIAA Digital Avionics Sys- 
tems Conference, Irvine, CA, October 26-30, 1997. 


BOCCIPPIO, D.J. 

MIT 

WILLIAMS, E.R. 

MIT 

WONG, C. 

MIT 

BOLDI, R. 

MIT 

GOODMAN, S.J. 

ES41 

CHRISTIAN, H. 

ES41 


Global Validation of Single-Station Schumann Reso- 
nance Lightning Location. For publication in Jour- 
nal of Atmospheric and Terrestrial Physics. 


BOECK, W.L. 
BLAKESLEE, R.J. 
GOODMAN, S.J. 
CHRISTIAN, H.J. 
MACH, D.M. 
BUECHLER, D. 
BOCCIPPIO, D.J. 
DRISCOLL, K.T. 
KOSHAK, W.J. 
HALL, J. 


Niagara University 
ES41 
ES41 
ES4I 
ES4I 
ES41 
ES4I 
ES41 
ES41 
ES41 


Diurnal Cycle of Lightning as Observed by the OTD: 
Preliminary Results for Africa. For presentation at 
1996 Fall Meeting of the American Geophysical 
Union, San Francisco, C A, December 15-20, 1996. 


BOECK, W.L. 
VAUGHN, O.H., JR. 
BLAKESLEE, R.J. 
VONNEGUT, B. 
BROOK, M. 


Niagara University 
ES41 
ES4I 

State University of New York 
New Mexico Institute of Mining 
and Technology 

The Discovery' of Sprites, Jets and Elves: An His- 
torical Prospective. For publication in Journal of 
Atmospheric & Terrestrial Physics. 

BRADY, R.P. Southern Illinois University 

KULKARNI, M.R. Southern Illinois University 

CHU, T.P. Southern Illinois University 

RUSSELL, S.S. EH 13 

Thermal Image Analysis for the On-Line NDE of 
Composites. For presentation at Second Conference 
on NDE Applied to Process Control of Composite 
Fabrication, St. Louis, MO, October 1-2, 1996. 


BRITTNACHER, M.J. 
ELSEN, R. 

PARKS, G.K. 

CHEN, L. 

GERMANY, G.A. 
SPANN, J.F., JR. 


ES83 

ES83 

ES83 

ES83 

ES83 

ES83 


A Dayside Auroral Energy Deposition Case Study 
Using the Polar Ultraviolet Image. For publication 
in Geophysical Research Letters, 1997. 

BROWN, D.G. Michigan State Univ. 

QUATTROCHI, D.A. ES4 1 

Special Association of American Geographers, Re- 
mote Sensing. For publication in Geocarto Interna- 
tional, Hong Kong. 
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BRUNER, M.E. 
WULSER, J.P. 
ZUKIC, M. 
HOOVER, R.B. 


Lockheed Martin 
Lockheed Martin 
Cascade Optical Coatings 
ES82 


Progress in the Development of Far Ultraviolet 
Etalons. For publication in SPIE, Bellingham, Wash- 
ington, 1997. 


BRYER, PJ. 
POWERS, W.T. 
ENGLE, J. 
BULLINGTON, J.V. 


Rockwell International 
EB22 

Rockwell International 
Rockwell International 


Instrumentation and Non-Intrusive Techniques for 
Leak Detection in the OMS Testbed IRD Project. 
For presentation at 33rd Joint Propulsion Conference, 
Seattle, Washington, July 6-9, 1997. 


BUNE.A.V. ES75 

GILLTES, D.C. ES75 

LEHOCZKY, S.L. ES75 

Numerical Modeling of HgCdTe Solidification: Ef- 
fects of Phase-Diagram, Double-Diffusion Convec- 
tion and Microgravity Level. For presentation at Joint 
Xth European and Vlth Russian Symposium, St. 
Petersburg, Russia, June 15-20, 1997. 


BUNE, A.V. ES75 

GILLIES, D.C. ES75 

LEHOCZKY, S.L. ES75 

Numerical Modeling of HgCdTe Solidification: Ef- 
fects of Phase Diagram, Double-Diffusion Convec- 
tion and Microgravity Level. For presentation at 
SPIE Conference, San Diego, CA, August 1, 1997. 


BUNE, A.V. National Research Council 

GILLIES, D.C. ES75 

LEHOCZKY, S.L. ES75 

Numerical Modeling of HgCdTe Solidification: Ef- 
fects of Phase Diagram, Double-Diffusion Convec- 
tion and Microgravity Level. For presentation at Joint 
Xth European and Vlth Russian Symposium on 
Physical Sciences in Microgravity, St. Petersburg, 
Russia, June 15-21, 1997. 


CAMPBELL, J.W. PS02 

ULTIMA Free Flying Large Aperture Space Tele- 
scope. For presentation at International Symposium 
on Optical Science, Engineering & Instrumentation 
(SPIE), San Diego, CA, July 27-August I, 1997. 


CARDELINO, B.H. Spellman College 

MOORE, C.E. ES75 

FRAZIER, D.O. ES75 

Calculation of Static Third-Order Polarizabilities of 
Large Organic Molecules. For publication in Jour- 
nal of Physical Chemistry, Atlanta, GA. 


CARDELINO, B.H. 
MOORE, C.E. 
FRAZIER, D.O. 
MUSAEV, D.G. 
MOROKUMA, K. 


Spellman College 
ES75 
ES75 

Emory LIniversity 
Emory University 


AB Initio Calculations on the Diacetylene Dimer. 
For presentation at 9th International Congress of 
Quantum Chemistry, Atlanta, GA, June 9-14, 1 997. 


CARRASQUILLO, R.L. ED62 

REUTER, J.L. ED62 

PHILISTINE, C.L. Boeing 

Summary of Resources for the International Space 
Station Environmental Control and Life Support 
System. For presentation at 27th International Con- 
ference on Environmental Systems, Lake Tahoe, NV, 
July 14-17, 1997. 


CARRINGTON, C. PD 11 

KELLER, V. PD 11 

Orbiter Towing Reboost for ISS. For presentation at 
Tether Technical Interchange Meeting, Huntsville, 
AL, September 9-10, 1997. 

CARTER, D.L. ED62 

Phase III Integrated Water Recovery Testing at 
MSFC: International Space Station Recipient Mode 
Test Results and Lessons Learned. For presentation 
at 27th International Conference on Environmental 
Systems, Lake Tahoe, NV, July 14-17, 1997. 


BURNS, H.D. EH 1 2 

Surface Contamination Analysis Technology Team 
Overview. For presentation at 1996 SPIE Sympo- 
sium on Non-Destructive Evaluation Technologies 
Infrastructure & Manufacturing, Scottsdale, Arizona, 
December 3-5, 1996. 


CARTER, R.N. 
BIANCHI, J.F. 
PFEFFERLE, W.C. 
ROYCHOUDHURY, S. 
PERRY, J.L. 


Precision Combustion, Inc. 
Precision Combustion, Inc. 
Precision Combustion, Inc. 
Precision Combustion, Inc. 

ED62 


Unique Metal Monolith Catalytic Reactor for De- 
struction of Airborne Trace Contaminants. For pre- 
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sentation at SAE 27th International Conference on 
Environmental Systems, Lake Tahoe, NV, July 14— 
17, 1997. 


CASH, M.B. EO 66 

Crew Member Interface with Space Station Furnace 
Facility. For presentation at NASA URC (Univer- 
sity Research Centers) Technical Conference, Albu- 
querque, NM, February 16-19, 1997. 

CHANDLER, K.O. ED73 

TINKER, M.L. ED23 

A General Mass-Additive Method for Component 
Mode Synthesis. For presentation at 38th AIAA 
Structures, Structural Dynamics, & Materials Con- 
ference, Orlando, FL, April 7-10, 1997. 


CHANG, C.L. 
DROBOT, A.T. 
PAPADOPOULOS, K. 
WRIGHT, K.H. 
STONE, N.H. 
GURGIOLO, C.A. 
WINNINGHAM, D. 
BONIFAZI, C.A. 


SAIC 

SAIC 

SAIC 

UAH 

ES83 

BBRI 

Southwest Research 
ASI, Italy 


Current-Voltage Characteristics of the Tethered Sat- 
ellite System Measurements and Uncertainties. For 
publication in Geophysical Research Letters. 


CHAPPELL, C.R. 
GILES, B.L. 
DELCOURT, D.C. 
MOORE, T.E. 
CHANDLER, M.O. 
CRAVEN, P.D. 


DS01 

ES83 

Centre d 'Etudes 
GSFC 
ES83 
ES83 


Magnetospheric Plasmas— Flow and Energization of 
the Ionospheric Source. For presentation at 1997 Fall 
American Geophysical Union Meeting, San Fran- 
cisco, CA, December 1997. 


CHOU, S.-H. ES41 

Multiple Equilibria in Asymmetrically Dissipated 
Baroclinic Flows. For presentation at 1 1 th Confer- 
ence on Atmospheric and Oceanic Fluid Dynamics, 
Tacoma, WA, June 23-27, 1997. 

CHRISTENSEN, E.R. Sverdrup Technology 

BRUNTY, J. ED23 

Launch Vehicle Hydroelastic Loads Analysis Using 
the Boundary Element Method. For presentation at 
1997 AIAA Structures, Structural Dynamics and 


Materials Conference, Kissimee, Florida, April 7- 
10, 1997. 

CHRISTIAN, H.J. ES41 

DRISCOLL, K.T. UAH 

BOCCIPPIO, D.J. ES41 

Results from Two Years of Global Lightning Obser- 
vation with the Optical Transient Detector. For pre- 
sentation at 1997 Fall Meeting of American Geo- 
physical Union, San Francisco, CA, December 1 997. 


CHRISTL, M.C. 

ES84 

FOUNTAIN, W.F. 

ES84 

PARNELL, T.A. 

ES84 

ROBERTS. F.E. 

ES84 

GREGORY, J.C. 

UAH 

JOHNSON, J. 

UAH 

TAKAHASHI, Y. 

UAH 

Energy Calibration of the Scintillating Optical Fi- 
ber Calorimeter Chamber (SOFCAL). For presen- 
tation at 25th International Cosmic Ray Conference, 

South Africa, July 28-August 8, 1997. 


CLARK, T.L. 

EL23 

LAWTON, R. 

GB Tech. 


The On-Orbit Radio Frequency (RF) Environment — 
1996. For presentation at IEEE 1997 Symposium on 
Electromagnetic Compatibility, Austin, TX, August 
18-22, 1997. 

CLAYTON, J.L. ED63 

Reusable Solid Rocket Motor (RSRM) Nozzle Joint 
Pressurization Gas Dynamic/Thermal Analysis. For 
presentation at AIAA Aerospace Sciences Confer- 
ence, Reno, NV, January 6-9, 1996. 


COFFEY, V.N. ES83 

CHANDLER, M.O. ES83 

MOORE, T.E. ES83 

Bulk Ion Parameters Derived from TOPAZ III/ 
STICS. For presentation at IPELS 1997 Conference, 
Maui, Hawaii, June 23-27, 1997. 

COFFEY, V.N. ES83 

CHANDLER, M.O. ES83 

MOORE, T.E. GSFC 


Characteristics of the Thermal Ion Bulk Parameters 
in the Cleft. For presentation at 1 997 Fall American 
Geophysical Union Meeting, San Francisco, CA, 
December 8-12, 1997. 
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COFFEY, V.N. ES83 

MOORE, T.E. ES83 

The Plasma Ion Velocity Imager (PIVI). For presen- 
tation at IPELS 1997 Conference, Maui, Hawaii, 
June 23-27, 1997. 

COFFEY, V.N. ES83 

MOORE, T.E. ES83 

POLLOCK, CJ. ES83 


The Scanning Thermal Ion Composition Spectrom- 
eter (STICS). For publication in AGU Monograph 
Series, Space Plasma Measurement Techniques, 
1997. 


Modeling Algorithms. For presentation at JANNAF 
Exhaust Plume Technology Subcommittee, Sunny- 
vale, CA, April 7- 1 1 , 1 997. 

CORRIGAN, D.P. Renssalaer Polytechnic 

BOATNER, L.A. Oak Ridge Nat. Lab. 

GLICKSMAN, M.E. Renssalaer Polytechnic 

CURRERI, P.A. ES75 

WORKMAN, G.L. UAH 

Gravitational Effects on Dynamic-Solidification 
Behavior in Single-Crystal-Stainless Steel. For pre- 
sentation at Materials Research Society Fall Meet- 
ing, Boston, MA, December 1-5, 1997. 


COMFORT, R.H. 

UAH 

CRAVEN, P.D. 

ES83 

ELLIOTT, H.A. 

UAH 

MOORE, T.E. 

ES83 

CRAVEN, P.D. 

ES83 

CHANDLER, M.O. 
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STONE, N.H. ES83 

WRIGHT, K.H. UAH 
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Vapor Phase Stoichiometry and Heat Treatment of 
CdTe Starting Material for Physical Vapor Transport. 
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SUESS, S.T. ES82 

Theoretical Models of Helmet Streamers. For pre- 
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For publication in Macromolecules, January 1997. 
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Testing. For presentation at ASME 16th Biennial 
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RUSSELL, S.S. EH 1 3 
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POLETTO, G. Osservatorio Astrofisico 
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mentum Addition. For publication in The Journal of 
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Fluxes. For publication in Geophysical Research 
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